Mechanism of action of human calcitonin gene-related peptide in rabbit heart and in human mammary arteries.
We investigated the effects of human calcitonin gene-related peptide (CGRP) on isolated rabbit hearts to evaluate the mechanisms responsible for the vasodilatory action of the peptide on the coronary district, monitoring contemporaneously the effects on left ventricular pressure (LVP) and heart rate (HR). We also evaluated the reactivity of the human internal mammary artery (IMA) to excitatory drugs acting with different mechanisms and the inhibitory response to CGRP in comparison with the commonly used vasodilatory agents. The peptide induced a slight inhibitory effect on the basal coronary perfusion pressure (CPP), whereas it was ineffective on the inotropism and chronotropism. A more detectable coronary vasodilation was evident when CPP was increased by spasmogenic agents [vasopressin, methoxamine, Bay K 8644, and prostaglandin F2 alpha (PGF2 alpha)]. This inhibitory effect was dose dependent (10(-11)-10(-8) M) and apparently not specific, occurring to the same extent on different stimuli. Forskolin (10(-8) M), an adenylate-cyclase activator, and indomethacin (1.4 x 10(-5) M), a cyclooxygenase inhibitor, did not modify the spasmolytic activity of CGRP on precontracted coronary smooth muscle. The experiments performed on the segments of IMA, used for myocardial revascularization of patients affected by coronary diseases, have shown an evident spasmolytic action of CGRP on increased vascular tone induced by KCl (90 mM), noradrenaline (10(-5) M), serotonin (10(-6) M), and angiotensin II (10(-6) M). These inhibitory responses of CGRP on the spasmogenic compounds disappeared when the endothelial function of IMA, validated by the acetylcholine test, was abolished by mechanical ablation. A series of IMA segments was incubated (30 min) with N(G)-monomethil-L-arginine (L-NMMA), which inhibits nitric oxide (NO) synthase. In these experiments, the peptide failed to induce the vasodilation, suggesting that its action may be related to synthesis of NO. All these results show that CGRP is able to induce a potent vasodilatory action on different vessels of humans (internal mammary artery) and animals (rabbit coronary arteries). In particular the data obtained from IMA demonstrated that the vasorelaxant effect was related to synthesis of NO, one of the most studied endothelium-derived relaxing factors (EDRFs).